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(54) CnOCOB nOJiyHEHHfl PACXOflYEMblX 3J1EKTPOAOB M3 METAJ1J1HHECKO& CTPY>KKH 



(57) 

H3o6peTeHMe othocmtca k 
MeTannyprvwecKoH nepepa6oTKe otxoaob, 
npenMymecTBeHHO b bma© crpyxKM M3 
TMTaHOBbix cruiaBOB, npoAyKT nepepaooTKM b 
cfropMe pacxoAyeMbix sneiapoAOB npwvieHfleTCfl 

npM npOM3BOACTBe BTOpMHHWX TMTaHOBblX 

cn/iaBOB, a Taiwe An« nempoBaHMfl cranei*. 
Cnoco6 BKnjo^aeT ppo6neme m oMMCTKy 
cTpy>KKM, BaKyyMHo-TepMMMecKyio Aera3at^n>o 
npM 550-650°C, BbiAep>w<y 1-2 m. CTpyweMHbie 
6pMK6Tbi npeccytOT m 3arpyxcaK>T c 3a3opow b 



M3no)KHMi^y, KOTopyio nepeA 3anMBKOfi 
OAHOMMeHHbiM cnnaBOM HarpeBaioT AO 
400-450 °C. H3o6peTeHMe no3Bon«eT 
Mcno/ib30BaTb 100% crpyxKM npM nonyMeHMM 

BTOpMHHblX JlMTeMHblX Cn/iaBOB, MCKHIOHMTb M3 

npoijecca M3roTOBneHMf? pacxoAyeMbix 
aneicrpoAOB AoporocTonmyK) TMTaHOByio ryoKy, 
nosbiiuaTb MexaHMHecKyK) npoHHOCTb 
3/ieicTpoAOB m ynyMiuaTb KanecTBO btopmmhwx 
cn/iaBOB 3a cneT yMeHbiueHM« coAep>KaHMfl 
npHMecefi BHeApeHMfl. 4 s.n. o>-nbi, 2 Ta6n. 
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(57) Abstract: 

FIELD: metallurgical processing of 
wastes, mainly, in the form of chips from 
titanium alloys to produce consumable 
electrodes in production of secondary 
titanium alloys and in steel alloying. 
SUBSTANCE: method includes crushing and 
cleaning of chips, vacuum thermal degassing 
at 550-650 C with holding ay said 
temperature for 1-2 h. Chip briquettes are 
pressed and loaded into mold with clearance. 



Mold before filling with the same alloy is 
heated up to 400-450 C. Invention provides 
for utilization of 100% of ships in 
production of casting alloys, exclusion of 
expensive titanium sponge from process of 
manufacture of consumable electrodes, 
increased mechanical strength of electrodes 
and improved quality of secondary alloys due 
to reduction of impurities content. EFFECT: 
higher efficiency. 5 cl, 2 tbl, ex 
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H3o6peTeHne othocmtch k 
MeTannyprwMecKOfl nepepaooTKe otxoaob 

MaLUMHOCTpOMTenbHOrO npOM3BOACTBa, 

npenMymecTeeHHO b BM/;e crpy>KKVi, b nacTHOcru 

CTpyjKKVI M3 THTaHOBbiX CTUiaBOB. flpOflyKT 

nepepa6oTKn b c£opMe pacxoAyeMbix 
3/ieKTpOAOB Mo>KeT HaMTM npuMeHeHne npn 

npOH3BOACTBe BTOpMHHblX THTaHOBbiX CimaBOB, 

a TaioKe b MepHofi MeTannyprvw Ana 
nernpoeaHHH crane Pi. 

Han6onee pacnpocTpaHeHHbiM (orono 45% 
ot oQu\ett Maccbi npOMbnuneHHbix 
MeTanriMMecKnx otxoaob) m TpyAHee Bcero 
nepepa6aTbieaeMbiM bmaom otxoaob HBJifleTCH 

CTpy>KKa, CnO)KHOCTb nOArOTOBKM KOTODOM K 

nepepa6oTKe 3aKnsoMaeTCfl b tom, mto OHa 
3aHMMaeT oonbiuotf o&beiu, 3arpfl3HeHa 
3MynbCnetf, TexHMHecKMM MacnoM, 
nocTopOHHMMn npeAMeTaMM b bha© MacTHLi 
MeTan/ioB n TBepAbix cnnaBOB. B HacTowu^ee 
BpeMfl nepepaooTKe noABepraeTca 
HesHaMmeribHoe KonHHecTBO CTpy>KeMHbix 
otxoaob, 6oribiuafl mx MacTb y™nu3npyeTCfl He 
TOJibKO 6e3 yneTa 3kohommm6ckmx MHTepecoB, ho 
h c HapyiueHMeM Tpe6oBaHnCi sKonornHecKofi 
6e3onacHocrn. 

M3BecTeH cnoco6 nonyneHHfl pacxoAyeMbix 
3/ieKTpoAOB c ncno/ib30BaHneM 10-15% 
CTpyaacvi, ocTajibHoe - TUTaHOBaa ry6Ka /1/, 
3aKnK)HaK)u^Mficfl b tom, mto BHanane npeccyiOT 
6pnKeTbi, KOTopbie 3aTeM csapuBaioT b aproHe b 
pacxoAyeMbi^ sneiapoA. HeAOCTaTKOM cnoco6a 
flBJineTcn ncnonb30BaHne 3HaMHTenbHoro 
KonvmecTsa AoporocTOHinefi TMTaHOBofi ry6KH, a 
Tajwe HeAocrraTOMHafl MexaHWMecKaa npoHHOCTb 
3/ieiapoAOB, mto MoweT npusecTH mx k 
pa3pyiueHnio b npoLiecce nepennasa. 

HsBecTHa TexHonoran u3roTOsneHMfl 
pacxoAyeMbix sneicrpoAOB 121 M3 KycKOBbix 
TMTaHOBblX otxoaob nuTefiHoro n po M 3 BO ACT B3 U 
6pMKeTnpoaaHHO« CTpy>KKM nyTeM yKnaAKW b 

HSJlOKHUL^y KyCKOBblX OTXOAOB M CTpy)KeMHblX 

6pnKeTOB c nocneAyiometf 3ajiMBKofi ManoKHni^bJ 

MCMAKUM OAHOMMeHHbIM CTUiaBOM, KOTOpblfl 

3anoxiHneT nycTOTbi Me>KAy KycKaww n 
6pnKeTaMn n o)opMnpyeT pacxoAyeMbifl 

OneKTpPA- OCHOBHbIM HeAOCTaTKOM 

paccMaTpMBaeMoro aHanora flB/ineTCR Manaa 
Aona ncnonb30BaHMfl cTpy)KeMHbix otxoaob, TaK 
K3K SHaMHTeribHafl BecoBaa ^acrb whxtu 
KOMnxieKTyeTCfl M3 KycKOBbix otxoaob, nuraTypw 

M TMT3H0B0M I76KH. 

H3BecTeH cnoco6 nonyMeHua pacxoAyeMbix 
3/ieKTpoAOB /3/ nyTeM 3a/iMBKn oAHOUMeHHbiM 
cnnaBOM 3arpy)KeHHbix b U3no>KHHi4y TUTaHOBbix 

KycKOBbix OTXOAOB M CTpy)KeMHblX 6pMKeTOB 
(AOXlfl MCnonb30BaHMfl CTpy>KKM B UJUXTe 

cocTaBrmeT 5-10%). K HeAOCTaTKaM AaHHoro 
aHanora cneAyeT othccth hmskwh' npoueHT 
ncnonb30Bannfl cTpy)KeM h bix otxoaob h 
3HaMHTenbHoe coAepwaHne KvicnopoAa b 
c/iMTKe, nonyneHHOM nocne nepennasa 
n3roTOBneHHoro no AaHHOMy cnoco6y 
snetcrpoAa, TaK KaK M3-3a 3arpfl3H6HUfl CTpyjKxvi 
yBennMeHne KonnMecTBa 6pnKeTOB b wviXTe Ha 
opyiH npOL^eHT npuBOAUT k noBwoieHHK) 
coAepjKaHUfl KucnopoAa bo btopmmhom cruiaBe 
Ha 0,008%. 

Han6onee 6nn3KHM no TexHHnecKofl 
cyu^HocTM m AocTuraeMOMy pe3ynbTaTy 
aHanoroM flB/ifleTca cnoco6 nonyMeHMfl 
pacxoAyeMbix snetapoAOB na TMTana m era 
cnnaBOB /4/. b ochobhom m otxoaob b bmab 
KycKOB CKpana, o6pe3M m CTpy)KKVi. CnocoG 
xapaKTepn3yeTCfl TeM, mto npeABapnTenbHo 



npoBOAflT noATOTOBKy lunxTbi, 3arpy3Ky ee b 
nano>KHnny m 3annBKy pacnnaaneHHWM 
cnnasoM. B cnyMae ncnonb30BaHHfl ujhxtw b 
BHAe cTpyweMHbix 6pnKeTOB, nocneAHne 
3arpy>KaioT s HsnoacHuuy c 3a3opoM, 

5 o6ecneMHBaK)U4MM 3ano/iHeHvie oS^eMa 
vi3/io>KHML^bi jkmakvim MeTajiTioM, a nepeA 
3annBKo^ M3no>KHviu7 HarpeBaioT ao 
300-350 °C. KpoMe Toro, b 3aBncnMOCTM ot 
o6"beMHOM 3arpy3KM usnowHuubi ujmxtom 

10 Mcnonb3yK0T pasriMMHbie MeTOAbi 3annBKn 
>KMAKoro MeTanna. flaHHOMy cnoco6y npucyiMM 
HeAOCTaTKM aHa/ioroB, b ocHOBe kotopwx ne)KMT 
Manafl Aonfl BoaneKaeMbix b MeTajuiypruMecKvi^ 
nepeAen cTpyjKeMHwx otxoaob, a TaKxe 
3HaMHTenbHoe coAepxaHne npuMecefl 

15 BHeApeHHsi b BMAe ymepoAa, KucnopoAa, 
BOAopoAa h a30Ta, yxyALuatou^ux MexaHHMeckvie 
cBOMCTBa BTopuMHbJx cnnaBOB, nonyMeHHbix 
nocne nepennaBa sneiapoAOB. Kdomo Toro, 
HeAOCTaTOMHbift HarpeB M3no«HMi^bJ nepeA 

3anirtBKOfi MOK6T npMBeCTH K OCbinaHMK) CTpyjKKH 

20 b npoL^ecce nepeanaBa aneiapoAa M3-sa 
cna6oro An0ct>y3HOHHoro ci^enneHH« 
MaTepnana 6pnKeTOB n >KMAKoro cnnaBa. 

H3o6peTeHne HanpaBiieHO Ha peiueHne 
3aAaMM, 3aKnK>Maioineiicfl b 100% BoaneMeHnn 
CTpy>KKM b MeTannyprwMecKvifl nepeAen, 

HCKJlKDMeHMH M3 npOL^eCCa . M3rOTOBJieHMfl 

. pacxoAyeMbix aneiapoAOB AoporocTOflinefl 
TUTaHOBOti ry6KM, b noBbiiueHMM MexaHMMecKofl 
npoMHOCTM sneiapoAoa m ynyMiueHMM KanecTBa 
BTopMMHbix cnnaBOB 3a CMeT yMeHbliJeHUfl 

20 coAepxaHMn npviMecevi BHeApeHnn. 

nocTaBneHHafl 3aAaMa peiuaeTcs sa CMeT 
Toro, mto b npoi^ecce nonyneHHfl pacxoAyeMbix 
sneKTpoAOB CTpy>Kxy noABepraioT APo6neHM»o, 
OMMCTKe, BaKyyMHO-TepMMMecKO^ Aera3ai;nvi 
(BTfl) npn 550-650°C m BbiAep>KKe 1-2 m, 3aTeM 

35 cTpy>KKy npeccyioT b L\MnnHApnMecKMe 6pnKeTbi, 
KOTopbie 3arpy)KaioT b n3no>Knni4y c 3a3opOM, 
o6ecneMMBa»oi4HM 3anonHeHne kmakmm 
MeTa/moM, a nepeA 3annBKoH n3no>KHML^bi 
oAHOHMeHHbJM cnnasoM ee HarpeBatoT ao 

^ 400-4 50°C. OTnuMneM cnocooa «snfleTC« 
npoBeAeHne BTfl CTpy)KKVi nepeA ee 
npeccoaaHMeM b 6pMKeTy n HarpeB n3no>KHWL(bi 
BMecTe c sarpyxeHHbiMn b Hee 6pnKeTaMn ao 
400-450°C, a TafOKe to, mto xonoAHoe 
npeccoBaHne 6pnKeTos seAyT ao 

45 OTHOCHTenbHofl ruioTHOCTH 0,6-0,75 npn 
oTHoiueHUM BbicoTbi 6pnK6Ta k ero AnaMeTpy ot 
0,5-3, npn stom AnaMeTpw 3arpy>KaeMbix b 
n3no)KHHuy 6pnKeTOB paBHbi Me>KAy co6ofl, 
oTHOLueHHe A^aMeTpa opwKeTOB k BHyTpeHHeMy 
A^aMeTpy msjiokhul^w cocTaanfleT 0,8-0,9, Ha 

50 aho HSjiowHvmbi yxnaAbJBaKDT 6pnKeT c 
Han6onbiueM oTHocwTejibHofi nnoTHocTbto, a An« 
M3roToaneHHfl nocneAyiomero sneiapoAa 
ncnonb3yK)T npeAWAyiMH^ sneiapoA, KOTopwfi 
pacrmaBJiflKDT b KonMMecTBe, paBHOM Macce 
3annBaeMoro b nanoKHnuy cnnaBa npn 
n3roTOBneHMM npeAbiAyiuero sneiapoAa. 

OnTMMa/ibHbie nocneAOBafenbHOCTb 
npoBeAeHkin onepauvi^ n pe>KviMbi 
ocymecTsneHM* cnocooa onpeAeneHw 
SKcnepuMeHTaJibHbiM nyTeM. J1pn BTfl c 

gq noaepxHOCTM CTpyaocM yAanflioTca npMMecu, 
CHUMaeTCfl Aec()opMaL;vioHHbi^ Haicnen, 
o6pa3ytOL^vi^c5i npn MexaHnnecKo^ o6pa6oTKe 
cn/iaBa n APo6/ieHwn CTpyjKxvi, b pe3ynbTaTe 
Mero ycmine npeccoBannfl cTpy^ocvi cHvwaeTCfl 
Ha 20-30% (npn 33AaHH0vi nnoTHOCTn 6pnKeTa). 
TeMnepaTypa Aerasai^nvi ot 550 °C ao 650 °C 
npn BWAepxxe 1-2 m ooecneMMBaeT 
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Han6oribUJHM 3<ptyeKT ypjanenm raaoBbix 
npwMecea h cHMKeHne noBepxHOCTHofl 
MMKpoTBepflocTM cTpyaocvi (HaKnena). 
noBbiujeHMe TeMnepaTypw BTfl 6onee 650 °C n 
BbiAepxxe 6onee 2 m sKOHOMHMecKM He i 
onpaBflaHo no npvmuHe 3HaMWTenbHbix 
3Hepro3aTpar. HarpeB n3no)KHvmbi ao 
400-450 °C o6yoiOBJieH Heo6xoAHMOCTbio 
co3AaHna Han6o/ibLuero cuermeHUfl MaTepwana 
CTpyaceHHbtx GpuKeTOB m 3a/iMBaeMoro 
oAHOMMeHHoro cnnaBa. OTHOCMTenbHafl 
ruiOTHOCTb GpuKeTOB b npe^enax 0,6-0,75, 
Be/iMMUHa nuTe^Horo 3a3opa or 0,8 ao 0,9 
OTHoweHHH flMaivieTpa 6pw<eTOB k BHyTpeHHeMy 
AHaMeTpy nanojKHMUbi, OTHOweHwe BbicoTbi 
6pnK8Ta k ero AHaMeTpy b AwanasoHe 0,5-3 w 
ycTaHOBKa Ha aho M3no>KHMLibi 6pnKeTa c 
Han6o/ibiijeM nnoTHOCTbK) Bbi6paHbi M3 ycnoBun 
o6ecneMeHn« AOCTaTOMHofi MexaHHHecKofi 
npoHHOCTM pacxoAyeMbix sneiapoAOB m 
nuTeC^Hbix cbo&ctb 3annBaeMoro b M3no)KHMi^y 
OAHOMMeHHoro cnnaBa. 

Cnoco6 ocyu^ecTanflioT c/ieAyfou^nM 
o6pa30M. MeTan/iMMecKyio CTpy>KKy, 
npenMyi^ecTBeHHO H3 TMTaHOBbix cn/iaBOB, 
Apo6frr b MonoTKOBOM APo6nnKe Tuna 188 A P ao 
pa3Mepa OTAeribHbix nacTnq (5-10).(5-20) mm m 
npoMusaJOT b ooe3xnpnBaK>meM pacTBope, 
HanpuMep, coAepKameM 30-35 r/n 
KaxibquHnpoBaHHOM coAw m 15-20 r/n 
TpMHaTpn&({)ocq*)aTa npn 60-80°C, nocne Mero 
npoMbiBawr b boas h cyiuaT npn 200°C, 3aTeM 
cyxyio crpywxy noABepraiOT Man-tnTHOM 
cenapaijMM Ha ycraHOBKe Tuna nECLJ 40/10. 

rioATOTOBneHHyK) TaKWM o6pa30M CTpyxicy 
.noAatOT b TepMUMecjcyfo neMb Ann npoBeAeHiifl 
BTfl npu ocTaroMHOM AaB/ieHnn b KaMepe neMM 
5.1 0" 3 mm pt.ct., TeMnepaType 550-650 °C n 
BWAep)KKe 1-2 m. OxnawAeHHe crpyxKU ao 
200 °C ocyiAecTB^fliOT npw coxpaHeHWH 
pa6oMero aa&neuvw b KaMepe nenvi, a 
OKOHMarenbHoe oxnawAeHHe npon3BOAflT 
BMecTe c nenbio npn oTicnKweHHux BaicyyMHbix 
Hacocax. 

flna noATBep)KAeHMfl TexHimecKux 
pe3ynbTaTos Bbina nposeAeHa BTfl AByx napTwfi 
CTpywKM us cnnaBOB BT1-0 n BT5 Maccoi* 40 Kr 

KSUKAafl. CopTHOCTb CTpyjKKH COOTBeTCTBOBana 

1-fl m 2-B rp. li copTa no ("OCT 1639-93. 
CoAep>KaHMe rasoBbix npHMecetf b bha6 
yrnepoAa, Kucnopofla, BOAopoAa, a30Ta u 
MMKDOTBepAOCTb Macnm CTpywxvi onpeAenanvi 
AO h nocne BTfl. flna onpeAeneHMfl yKa3aHHbix 
napaMeTDOB 6pann ot 5 ao 10 HaBecoK M3 
Ka*AOfi napTMn cTpy>KKM u ycpeAHflnn 
nojiyneHHbie pe3ynbTaTbi. CoAep>KaHMe 
yrnepoAa onpeAenanH KynpHOMeTpHMecKWM 
TMTpOBaHweM no TOCT 9853.3-86, KUcnopoAa - 
nnaBTieHneM Haaecxvi b HHepTHOM ra3e no FOCT 
28052-89, BOAopoAa - cneKTpajibHO-M30TonHbiM 
MeroAOM no TOCT 24056-81 m a30Ta - 
TwpoBajibHbiM MeTOAOM no TOCT 9853.1-79. 
MwcpoTBepAOCTb onpeAenRna no MeTOAy 
BMKKepca. Pe3ynbTaTb» onpeAeneHMfl 
npHBefleHbi b Ta6n. 1. 

AHanus nonyMeHHbix M3MepeHH« (Ta6n. 1) 
noKasbiBaeT, mto npoBeASHMe BTfl no3BOJi«eT 
cHH3mb coAep)KaHne ra30Bbix npuMeceft b 
cpeAHeM no ymepoAy na 80%, no KMcnopoAy w 
a30Ty Ha 30% m no BOAODOAy Ha 60%, a 

MHKDOTBepAOCTb MaCTML^ CTpyKKM B CpeAHeM Ha 

10-15%. nocne BTfl npon3BOAflT xonoAHoe 
npeccoBaHHe CTpyweHHbix 6pnKeToa Ha npecce 
c ycunneM 1,6 MH c OAHOctopoHHe^ cxeMofl 
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npunoweHMH ycunm? npeccoBaHUfl. 

ripuMep. H3roTOBvuin 6pnKeTbi AnaMeTpoM 
100 mm, KOTopwe 3arpy3n/in b MeTa/mnMecKyio 
BbiTpflxuBaeMyto nano>KHHL;y c BHyTpeHHUM 
AHaMerpoM 120 mm m aa/i^nn oAHOMMeHHbiM 
cnnaBOM b BaKyyMHo-AyroBO^ rapHnccaxHofl 
nenvi. Harpes M3Jio^cHHL^bi ao 400-450°C 
ocyu;ecTB/iRnM HenocpeACTBeHHO b neMn, a b 
KanecTBe OAHOMMeHHoro cnnaBa npn no/iyMeHnn 
nepsnMHoro 3/ie»apoAa ncno/ib30Bajin OTXOAbi 
nMTewHoro npou3BOACTBa Maccovi He 6onee 50% 
ot Maccw M3roTaBnnBaeMoro nepBMMHoro 
sneiapoAa. 

nocne sanuBKn nonyMvmvi nepBUHHbirt 
pacxoAyeMbivi sneiapoA AnaMeTpoM 120 mm, 
BbicoTOM 300 mm m Maccovi orano 12 KT. 
06-beMHoe 3anonHeHne sneiapoAa 
CTpyaceMHbiMH 6pnKeTaMM cocTaBnno .70%, no 
Macce 61% (npn OTHOCMTenbHO^ nnoTHOCTM 
6pwKeTOB 0,7). flnfl nonyMeHun BToporo 
aneKrpoAa ncnonb30Bann nepBMHHbii^, KOTopwCi 
pacnnaBunn no Macce oxono 40%, ocTaBiuyjocn 
nacTb npuMennnn npvi HsroTOBneHMn 
nocneAyjou^ero sneiapoAa. 

Bcero H3 mcxoahwx napTnii TMTaHOBo« 
CTpy)KKM nonynnnn no Tpn sneKTpoAa ot Ka)KAort 
napTnn, KOTopwe CBapwrin Me>KAy co6o« b 
nHepTHo^ cpeA© n nepenna8nnn b cnnTKM 
MeTOAOM BaicyyMHO-AyroBofi nnaBKn. 

XMMMHecKM^ cocTaB n MexaHMHecKne 
cso^cTBa nonyneHHbix comtkob npviBeAeHbi b 
Ta6n.2. 

nonyMeHHwe pacxoAyeMbie aneicrpoAbi co 
100% ncnonb30BaHneM CTpy>KKVi m 
M3roTOBneHHbie M3 hux MeTOAOM rapHHCca>KHO« 
nnaBKn BTopuHHbie TMTaHOBbie cnnaBbi 
noKa3biBaK)T nepcneiawiBHOCTb npuMeHeHnw 
saflBnneMoro cnoco6a Ann peiueHMfl npo6neMH 
yTMnnsai^nM npoMbiiuneHHbix otxoaob. 
HecMOTp* Ha to, mto BTopuMHbie cnnaBbi mmbjot 
HeKOTopoe noBbitueHHoe coAepjKaHkie npMMecefi 
BHeflpeHun no cpaBHeHkito co craHAapTHbiMn 
cnnaBaMM, ohm no 4>n3MKo-MexaHHMecKviM n 
sKOHOMnnecKHM noKa3aTen«M MoryT 6biTb 
ujupoKO ncnonb30BaHbt b pa3nnHHbix OTpacnnx 

TeXHUKM. 
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OopMyna M3o6peTeHMfl: 

1. Cnoco6 nojTyNeHMfl pacxoAyeMbix 
aneicrpoAOB H3 MeTannviHecKo^ cTpy>KKM, 
npenMytAecTBeHHO M3 CTpy)KKM TUTaHOBbix 
cnnaBoa, BtcnK)Maiou^MA APOoneHue m OMncTKy 
CTpyjKKM, npeccosaHvie CTpy )KeM h wx 6pnKeTOB 
i^MnnHAPHMecKO^ cf>opMbi, 3arpy3Ky 6pnKeTOB b 
nsnoKHni^y c 3a3opoM, o6ecneHMBaiou;eM 
3anonHeHne )kmakmm MeTannoM, m HarpeB 
M3no)KHHL;w nepeA 3annBKofi OAHOMMeHHbiM 
cnnaBOM, oTnuHajou^n^cfl TeM,. mto nepeA 
npeccoBaHneM 6pnKeTOB CTpy)KKy noABepratoT 
BaKyyMHO-TepMMMecKOfl A©ra3ai^nn npn 
550-650 o c M Bbifle p)KKe 1-2 h, a HarpeB 
M3nowHML4bi ocyiAecTBnflJOT ao 400-450 °C. 
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2. Cnoco6 no n. 1, oTnHMawmHtfca TeM, mto 
npeccoBaHne CTpyweMHWx opwceTOB npoBOAflT 
AO OTHOCMTenbHOfl nnoTHOCTH 0,6-0,75 npn 
OTHOiueHUM BbicoTbi 6pw<eTOB k nx A^aMeTpy, 
pas ho m 0,5-3,0. 

3. Cnoco6 no n. 1 . 0T/inMaK>mnflcfl TeM, mto 
AMaiwieTpbi 3arpy>KaevibJX b uanoxcHui^y 
cTpyKenHbix 6pnKeTOB paBHbi Me)Kfly coooCi. a 
oTHoiueHne A^aMeTpa opuKeTOB k BHyTpeHHeMy 
AnaMeTpy M3JiO)KHvmbi cocraB/weT 0,8-0,9. 



4. CnocoS no nn. 1 m 3, oT/WMaiomMtfcfl TeM, 
mto npM aarpy3Ke 6pw<eTOB b nano)KHViuy Ha ee 
AHO yKnaAbtBatOT 6pnKeT c HauOo/ibujefl 

OTHOCMTe/lbHOM nnOTHOCTbK). 

5. Cnoco6 no n. 1 , OTnnMatomnflcji TeM, mto 
Ana nonyMeHna nocneAyioinero pacxoAyeMoro 
anexTpoAa ncnonb3yK)T npeAbiAyiMufl aneiapoA, 
kotopwm pacnnaB/tniOT b KonnMecTBe, psbhom 
Macce 3ariMBaeMoro b H3Jio>KHvmy cruiaBa npn 
nonyMeHnn nocneAywu^ero anexTpoAa. 
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